A novel heterofunctional epoxy-amino sepabeads for a new enzyme immobilization protocol: immobilization-stabilization of beta-galactosidase from Aspergillus oryzae.
The properties of a new and commercially available amino-epoxy support (amino-epoxy-Sepabeads) have been compared to conventional epoxy supports to immobilize enzymes, using the beta-galactosidase from Aspergillus oryzae as a model enzyme. The new support has a layer of epoxy groups over a layer of ethylenediamine that is covalently bound to the support. This support has both a great anionic exchanger strength and a high density of epoxy groups. Epoxy supports require the physical adsorption of the proteins onto the support before the covalent binding of the enzyme to the epoxy groups. Using conventional supports the immobilization rate is slow, because the adsorption is of hydrophobic nature, and immobilization must be performed using high ionic strength (over 0.5 M sodium phosphate) and a support with a fairly hydrophobic nature. Using the new support, immobilization may be performed at moderately low ionic strength, it occurs very rapidly, and it is not necessary to use a hydrophobic support. Therefore, this support should be specially recommended for immobilization of enzymes that cannot be submitted to high ionic strength. Also, both supports may be expected to yield different orientations of the proteins on the support, and that may result in some advantages in specific cases. For example, the model enzyme became almost fully inactivated when using the conventional support, while it exhibited an almost intact activity after immobilization on the new support. Furthermore, enzyme stability was significantly improved by the immobilization on this support (by more than a 12-fold factor), suggesting the promotion of some multipoint covalent attachment between the enzyme and the support (in fact the enzyme adsorbed on an equivalent cationic support without epoxy groups was even slightly less stable than the soluble enzyme).